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CLAIMS 



rclatonThe array of the pixel which has arranged the pixel equipped with the display device of a current 
ddreTs typVtofte'row and'column, It has the drive circuit which generates ; the ™^^ 0 ^^ nB 
to the desired output from said display device. Said drive circuit is equipped with the transistor switching 
device ^fo TmprSmg a charge electrical potential difference to a swicthed capacitor configuration. Said 

C aZrtor ^nVgSon A capacitor, In the display equipped with the switch which enables charge 
ann ^S^S^farmdtor to said charge electrical potential difference with a predetermined speed 
^^fT^^S^togP is impressed to the control terminal of said transistor switching 
device SaM cnTe decSca potential difference is supplied to said swicthed capacitor xonfigura ion and 
^^rZrol voltage is adjusted according to the threshold ^^^^Z 
display characterized by charging said capacitor certainly to said charge electrical potential ditterence 

irrespective of the value of said threshold voltage. 01 n 110 n„„ *»i<\ transistor 

rciaim 21 The display according to claim 1 with which the sampling circuit for adjusting said transistor 
conTl voUage is prepaid, this sampling circuit is equipped with a switch and a threshold level capacitor, 
r^t^dL is characterized by the ability to operate in the ^^^^^L^Sa 
Wei canacitor is charged to the threshold voltage of a transistor, and the 2nd mode in which the threshold 
^S^^^SS^A it accumulated 8 in said threshold level capacitor is added to transistor 

EnS! 3l°Thf disnlav according to claim 2 characterized by connecting said threshold level capacitor 

voltage to make said transistor into an ON state in said 1 s\ ; mode t ^ ehnU i eve i canacitor from 

rciaim 41 The display according to claim 3 characterized by insulating said threshold level capacitor nom 
S^Lbg said transistor control voltage to said capacitor in sard 2nd mode an hjatagrt 
impress said transistor control voltage to which it was made to increase by said threshold voltage to said 

fcEdm 51 A display given in either from claim 1 to which said swicthed capacitor configuration is equipped 
K ^lstSS and the 1st capacitor relevant to this, and the 2nd-pair switch and the 2nd ^capacitor 
Tetant loM^Z said switch is characterized by operating so that charge of one capacitor and discharge 
of the canacitor of another side may be performed to coincidence to claim 4. 

?C^T?totoJ^S dttetodahn 1 characterized by equipping said swicthed capacitor 
{ SZ^^S^n capacitor charged during the initialization actuation penod of said drive circuit 

{citnTvi The display according to claim 1 which makes it the electrical potential difference which supplies 

electrical potential difference, and is characterized by supplying said adjusted transistor control voltage witn 
SSaSS^X Sr from claim 1 characterized by constituting each pixel from an electro 

^t^Z^X^ the 1st and 2nd switching ^-P« 
mode and the 2nd mode. In said 1 st mode An input current is supplied to ^^^^SS^dd2nd 
said 1st switching means. The control level corresponding to said input curren J^SS^^S^ 
switching means. And in said 2nd mode A display given in either from claim 1 characterized by supplying 
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said accumulated control level to said 2nd switching means, and making it drive the current equivalent to 

£ tential difference of TFT in thf operating point when said 2nd switching means is constituted from TFT 
TS^^^LoA of TFT turns into said input current in a capacitor as said control level. 



[Translation done.] 
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* NOTICES * 

JVO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 




DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

TOstav^tionrllates to the current source used as a part of control circuit for a display, especially current 
addresTpS. Such a display can constitute an electro luminescent (electroluminescence) display pixel 
from an array arranged to the row and column. 
[0002] 

SS^Snent which adopted the electro luminescent luminescence display device is 
co^rSedge These display devices can consist of light emitting diodes (LED) which used the 
Z" 1M semiconducting compound in the organic thin film film electro luminescent component 

TanSner side is a product made from an ingredient suitable for injecting a hole or an electron into this 
polymer layer. 

This polymer layer can be manufactured using a CVD process, or can only be manufactured with foe spin 
coatine Sique using foe dissolution of the conjugation polymer of fusibility. An organic electro 
SSS^S^Sfcan show the I-V property like diode, and, for this reason, these [ both ] can offer 
Z Z c^aSks and a switching function, therefore it is usable on the *^ **ve) 
mold Or these ingredients can be used for the active-matrix display equipped with the switching element 
which con" o" fofcurrent by which each pixel passes along a % 
The fxamnle of a active-matrix electro luminescent display is indicated by the Europe patent A in o. 
S5374Tand U S pTn" 5670792, and these contents are included in this specification as bibliography. 

SfoceU savs that this kind of display has a current address display device, the problem of these displays 
Since it says mat mis Kina oi u v y function of the electrical characteristics of a 

cun-ent to** circumference or a viewing area, and it can also supply a ptxel current to a 

this, therefore cannot be predicted to a pixel output, either arises. 
[0006] 
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SgSln Array which has arranged the pixel which each pixel equipped with the current 

X^^^X^^^^ a charge electrical potential <^ 
capacitor configuration. It has the drive circuit which generates the current signal corresponding to the 
desired Cutout from said display device. This swicthed capacitor configuration A capacitor It consists of 
swltehe whteh ZZ charge and discharge of this capacitor to a charge electrical potential difference 
aUe^ativdy wim a predetermined speed. Transistor control voltage is impressed to the control terminal of 
saidTansisior switching device. A charge electrical potential difference is supplied to said swicthed 
c rpadZSnwSn and said transistor control voltage is adjusted according to the threshold level 
(Sl^op^ation electrical potential difference of a transistor. By this Irrespective of the threshold 
level oi "said trListor, a display which guarantees that the electrical-potential-difference aforementioned 
capacitor is charged to said charge electrical potential difference can be ottered. 

Krive circuit used for the display of this invention can make it possible to supply a controllable current 
c^etuy Ss circuit can be used for driving a current address pixel. This circuit can be realized using a 
capadtor' a^d a transistor, therefore it can collect on the active plate of an indicating equipment, and change 
of the threshold level of a transistor is compensated by change covering this plate top. 

InTder to adjust the control voltage of a transistor, a sampling circuit can be prepared this sampling circuit 
L * eqrt^Sh a switch and g a threshold level capacitor, and this switching circuit cm J™*™^ 
1st mode in which this threshold level capacitor is charged to transistor threshold voltage, an the 2nd niode 
hi which the transistor threshold voltage accumulated in this threshold level capacitor is added to transistor 
control voltage. 

Shy accumulating a charge in a threshold level capacitor, the threshold voltage of a transistor can be 
measured and this can be compensated. 

Elicthed capacitor configuration can be constituted from the Ist-pair switch the 1st capacitor relevant 
to ^this the 2nd-pair switch, and the 2nd capacitor relevant to this, and these switches charge one capacitor, 
Sidi opiates so that the capacitor of another side may be discharged to coincidence. This can make it 
p^ssSSurthe continuous charging current into a swicthed capacitor configuration, and, thereby, 
can reduce the current ripple of a current source. 

Moreover said swicthed capacitor configuration can also be equipped with a train capacitor, and this is 
charged during the mitlal actuation period of said drive circuit. This enables compensation of the train 
^Xc^) of the train of the pixel at the time of initiation of a current generating cycle, 
and, thereby, a circuit is more quickly stabilized. 

Instead of sampling threshold voltage, said adjusted transistor control voltage can be supplied with the 
^«Z$SM* amplifier, non-adjusted transistor control - lta Sf^ 
amplifier, and the input of another side of an amplifier is mad e into '^^P^^ ^ fference 
supplied to a swicthed capacitor configuration as a charge electncal potential difference here. 

Undesirable that each pixel is equipped with an electro luminescent display device, and each pixel car i be 
JquippS w m the !sfand 2nd switching means. These switching means Supply an input current to the 2nd 
Shmg means with the 1st switching means, and the 1st mode which accumulates 
corresponding to an input current in the 2nd switching means, and the accumulated control level are 
s^ppliS to Sfe 2nd switching means. It can operate in the 2nd mode in which the current equivalent to the 
input current which passes along said display device by this is dnven. 
[0014] 

^!££SP&W by this invention is explained with reference to a f « 
the line (selection) address with which the electro luminescent indicating equipment of active-matrix 
add SSn in drawing 1 , this equips it with the electro luminescent display device accompanied by 
^switehing ZZ rele^ant^The panel which has the line of the pixel of regular spacing shown with 
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block 1 and the matrix array of a train, and these switching means intersect it -- the group of a conductor 2, 
and the'train (data) address -- it is located in an intersection with the group of a conductor 4. Since it is easy, 
only a small number of pixel has been shown in drawing. In fact, the pixel of hundreds of lines and a train 
mav exist each conductor - the circumference drive circuit which consists of the line linked to the edge of a 
group or a scan drive circuit 6 and a train, or a data drive circuit 8 a line and the train address - a pixel 1 
is addressed through the group of a conductor. Although especially this invention relates to the current- 
supply circuit suitable for the train drive circuits 8, below, it is explained to a detail about actuation of the 
display which has a current address pixel first. 

Tteusual pixel of the block 1 in an array is shown in drawing 2 in the simplified graph-form, and this 
drawing means that how to carry out fundamental actuation of a pixel is shown. The practical method ot 
realizing the pixel circuit of drawing 2 is shown in drawing 3 . 

The 1 electro luminescent display device shown with a reference number 20 was equipped with the organic 
light emitting diode shown as a diode component (LED) here, and the electrode of a pair, and inter-electrode 
[ these ] has pinched its layer of one or more organic electro luminescent ingredients. With the related 
active-matrix circuit, the display device of an array appears in one insulating support side. Either the cathode 
(cathode) of a display device or an anode (anode plate) is formed with a transparence electrical conducting 
material. This base material is a product made from a transparent material like glass, and a nearby electrode 
is constituted from a transparence electrical conducting material like ITO (indium stannic acid ghost) in the 
substrate of a display device 20, the light which an electro luminescent layer generates penetrates these 
electrodes and base materials, and it is made for a viewer to catch sight of it by the another side side of a 
base material Thickness of said organic electro luminescent ingredient layer is usually made into the 
between from lOOnm to 200nm. The example of a type of the suitable organic electro luminescent 
ingredient which can be used for components 20 is indicated by Europe patent A-0 71 7446 No., this 
incorporates the further information, and this indication is included in this specification as bibliography. An 
electro luminescent ingredient WO [ 96/No. 36959 ] like the conjugation polymer ingredient of a publication 
can also be used. 

the line in which each display device 20 has a switching means by which it is related, and this adjoined the 
display device - a conductor 2 and a train - it is constituted so that a display device may be operated 
according to the analog drive (data) signal level which is connected to a conductor 4 and supplied, and this 
signal level determines the drive current of a component, therefore it opts for an optical output. An 
indicative-data signal is supplied by the train drive circuit 8 which acts as a current source. It points to 
especially this invention in the train drive circuit described below. 

the train by which line address assignment was appropriately carried out in the current which the video 
signal processed appropriately is supplied to this circuit 8, and this circuit samples this video signal, and 
constitutes the data signal about video information in the line drive circuit 6 - each of a conductor is 
supplied. 

Th^ drive transistor 30 and the switching means equipped with especially the p-channel FET are shown, the 
source of this transistor is connected to a feeder 31, and a drain is connected to the anode of a display device 
20 through a switch 33 at drawing 2 . The cathode of a display device is connected to the 2nd feeder 34, and 
the continuation electrode layer held to the reference potential of immobilization constitutes this feeder in 
fact. 

Th^gate of a transistor 30 can be connected to a feeder 3 1 , therefore it can connect with the source electrode 
of this transistor through the are recording capacitance (electric capacity) 38, and this capacitance (electric 
capacity) can be made into the capacitor formed independently or the proper gate-source capacity of a 
transistor. The gate of a transistor 30 is connected also to the drain terminal of this transistor through a 
switch 32. 

TOs transistor circuit operates by behavior of the current (current) mirror of a single transistor, the same 
transistor performs both a current sampling and the function of a current output, and a display device 20 acts 
as a load. The input to this current Miller circuit is supplied by driving the current which comes out of an 
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. , .t, wll „v, ftirther switch 37 at the ioint 36 between switches 32 and 33, 

feeders 3 1 and 34 appropriately all over both phases. Usually, a feeder 3 1 is near potential ( v ), ana 
feeder 34 is near negative potential (V2). 

[0023] , . switch 33 is made open, a switch 32 makes 

sampling phase will be ended and the ^« source eiec p wiU be 

20. 

SSS?S i SSsSc i, will be in an OFF (open) condition, and i, will 

be in that reverse condition. 

these are interconnected, and grids structure is formed. 
[0027] 
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said array -- each line - a sequential drive is carried out at party coincidence with the selection signa 1 which 
ca£e?out sequential impression at a conductor 2. The duration of this selection si^al determines a line 
address period ana this is equivalent to the period of the sampling phase mentioned above, the suitable 
SKng signal which constitutes a data signal synchronizing with a selection signal »*™dfar 
addressing of party coincidence - the train drive circuit 8 - a train - it is impressed by the conductor 4 and 
all flSSdav' Sees in the selected line are set as drive level required for coincidence during a line 
»LtitSod wretch input signal which determines the required display output from this display device. 
S d!m^ t^TZ^xtlZ also addressed by the same approach following addressing of the line 
1 P 5™5? S ^finishes addressing the display device of all lines during a field period, this addressing 
procS" field" period, and only a field period will maintain this drive 
current unt£ t Sup the drive current for an output the predetermined object for display devices therefore 
predefined and addresses the display device of a related line next dunng each line address period. 

EsDeciallv this invention relates to the circuit which supplies a current driving signal to the train of a pixel 
pixel especially. 

The^rinciple of this current source is charging and discharging a known capacitor continuously * a known 
elecKpoten ial difference. Of course, the electrical potential difference of a capacitor is given by Q-C- 

V men chargmg periodically the capacitor which discharged completely to an electrical potential 
lifference ^Vc using the charge of the amount of immobilization and discharging again with F times per 
seiTd oi 'speed becoming Irms=C-Vc-F, Irms is the actual value (mean square square root) of the charging 
current here. 

TT?e Hnmit for current control which used the swicthed capacitor configuration for drawing4 is shown. In 
Ss S S is a a? change switch and S2 is a charge switch. These two switches operate by the opposite 
phase mutual ly If the voltfge drop between the terminals of S2 is disregarded in case S2 is clos and SI is 
open S£Sr Ci (a chargf capacitor is called below) will be charged to an elec ncai pote ntial difference 

V S2 comes out and there is, and in case SI is close, this capacitor discharges through SI. 

KLMlin of a active-matrix display can be driven according to the capacitor charging current by constituting 
^^i^SS^a current source. For example, all over the current sampling phase of the 

two, and said charge electrical potential difference. 

Torder to actually realize the circuit for video signals, a mainly difficult thing is controlling conrectlyflie 
SpoLfialW ^^^X^T^^f^^Z' 
^TSZtZ^Z'l Sir^pSenfiaTdfen^s controlled here to i, using an „ 



channel TFT. 



LanS reference voltage than the threshold voltage Vth of TFT is impressed to the gate > of TFT If _S2 is 
mXJot Z SI is inade open, it will charge so that ^^t^J^^f 
charging current) under charge may approach Vcolumn through TFT. However, it Ci is w wna 
Lngmened the threshold voltage between the gate-sources from the reference ^^^^^^ 
!J tft will stoo a flow and a capacitor will suspend charge. In the period of fixed time, S2 becomes 
S£ and SI bfc^ne! ^ and discharges Ci through SI. This cycle is started again and the charge of an 
amount equal to C- (Vref-Vth) is generated through a train each time. 

SinceL uniformity of TFT which the threshold voltage of TFT affects the output value of a current source, 
S aXpl^ss I It guaranteed, the approach of supplying gate voltage with the threshold level 
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, frcT Jc »A nn tr<i as the design of the current source of this invention. In the design of this invention, 
value of TFT is adopted as ^ gate vo ltage of an adjusted transistor is impressed to 

TgST^ 

difference irrespective of the threshold voltage of this transistor. 

SSf 1 It method employable as the current source of this invention at drawing of compensating said 
threshold voltage is shown notionally. 

[00363 ; mr ,r e cc a charge electrical potential difference to the swicthed 

A ^'^»^™^t™pTy rctegeScal potential difference to especially the join. 14. 
CSS oonfi^t. onl2 fs cnnfpped with the switches SI and S2 and the eh ^ ^..or 
S wlkh a^ shiwn n djawjnis . This circuit introduces a current from the tnput temttnal V. of fixed 

connected through the further switch S6 also at a joint 14. 

KL *nri the eate of a transistor 10 are alternatively connected by switch S4, and a switch S3 insulates 
The drain and the gate ot a fr ^™ f ^ istQr 10 alternatively further. This transistor circuit operates as 
aTeS^ which sampled gate-source electrical potential 

difference to predetermined bias conditions. 

Erodes 

level capacitor in this way is insulated. 
Stage wmbeco^ 

equal to reference voltage Vref. 

initiation of addressing of the pixel of each Rhine. 

^° 042 -' a ■ 1 Mf ,„i, an ^ nf a oixel switching transistor must be large enough so that good 

pSi^S^e c^ana di^hargeby switching of fite charge capacitor Ci 

under swicthed capacitor configuration can be performed. 
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The practical method of realizing the circuit shown in drawing 7 at d__/mg6 is shown. It has indicated that 
transistors Tl and T2 realize the switches SI and S2 of said swicthed capacitor configuration, and it is 
InSed that transistor T3-T6 realize the switches S3-S6 of said threshold level compensating circmt The 
component shown by 19 can be considered as what specifies a current source, and it is indicated that the 
additional transistor T7 connects a current source 1 9 and the train of a pixel. This makes it possible to 

pixel from a current source 19 all over a threshold level compensation phase. The sign 
1 has shown one pixel in graph. 

Each of transistors T1-T7 relates to the control signal which should be impressed to each gate. The timing of 
the signal impressed to the gate of these transistors opts for actuation of a circuit. 

Kilning chart about the circuit of drawing 7 is shown in drawings . The cycle of two actuation 
essentially exists and these are the 1st cycle 22 which is a threshold level compensation cycle, and the 
current supply source cycle 24. 

A transistor T7 is turned off into the threshold level compensation cycle 22, therefore gate voltage becomes 
a low (low value). In period 22a, a threshold level capacitor is charged to input voltage Vi through 
transistors T6 T2 and Tl . After charging a threshold level capacitor, transistor T3 is made into an OFF 
S and in period 22b, this capacitor discharges through a transistor 10 until the electrical potential 
diff^ce beLeen terminals of a threshold level capacitor mms into threshold voltage of a ttansu rtor^ 
Finally in period 22c, reference voltage Vref is impressed to a threshold level capacitor, and a desired 
dSal potential difference is generated at the gate of a transistor 10. And during the actuation 24 in 
current source mode, periodic actuation of two transistors Tl and T2 continues. 

^mentioned above, the circuit of this invention makes it possible to impress a controllable electrical 
potential difference to a joint 14 correctly. However, a charge electncal potential difference is speafied m a 
foVnt f and this differs only in the source-drain electrical potential difference of a transistor from the 
Sec trical^tential difference of a joint 14. If a transistor T2 is operated in a sanation region, the source- 
Mdecbical potential difference will stop much easily being influenced by threshold votage of the 
change covering a substrate. In case reference voltage required for a specific current output ,s calculated, 
this source-drain electrical potential difference is taken into consideration. 

Sincedischarge of Ct is exponential, the potential problem relevant to this design is the die length of 
samDlinTperiod 22b of threshold voltage. Other potential problems are ripple voltages seen on the pixel 
^Zm<ZTc^x(38 of dmwing2 ) Train capacitance can be made high to 20pF, and the capacitance of 
Coix sS be maS IpF oTd^rder below it. If a O.lpF charge capacitor is used, depending on die desired 
Srine Stance, a train capacitor and the charging time of Cpix will become long out of permission. If 

f size of , a cZge capacitor is made to increase, the ripple voltage between the terminals of Cpix will 
^crease n fact although the frequency of charge and a discharge clock can be made to increase, the more 
ne* "maiSgeSstor 10 and T2* must attain this. There is an opposite effect of bringing about die 
charge impregnation to the bigger gate in making the size of a transistor increase, and accuracy falls. The 
modification of the circuit for conquering these problems is shown m drawing 9 . 

Th^lL modification prepares two swicthed capacitor configurations. The lst-pair switches SI and S2 
chlgfan^dSargedie 1st charge capacitor Cil, and switch Sla of the 2nd pair and S2a charge and 
discharge 2nd charge capacitor Ci2. The capacitor of another side discharges during charge of one 
capSr andh becomes the reverse. In order to attain this, the discharge switch of the swicthed capacitor 
confi^tSn of another side shares the control line for one charge switch, and it considers as the reverse. 

Cover the additional capacitor Cc is formed, and the opposite effect of said train capacitance is reduced, 
and this capacitor also makes it possible to perform threshold level compensation in one actuation. 

S "initialization" shows the control line a switch S3 and for S6 to drawing 9 . All over an initialization 
phasfthe tfueshold level capacitor Ct is charged to input voltage Vi. The control signal which makes dose 
switches S3 land S6 also makes close the additional switch S8 which carries out parallel connection of the 
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additional capacitor Cc to one Cil of a charge capacitor. In the 1st charge cycle, in case a switch S2 is made 
close and the charge capacitor Cil is charged, the additional capacitor Cc is charged. In case a suitable 
charge cycle starts, the additional charge accumulated in Capacitor Cc is enough to charge pixel capacitance 
at a train capacitance list. Capacitor Cc is made into the order of the sum total of the train capacitance of a 
display in order to carry out like this. 

Fiu^ermore all over an initialization phase, a train capacitor, a pixel capacitor, and the charge capacitor Ci 
also discharge It has prepared, in order that switch S9 may discharge a train capacitor and a pixel capacitor, 
and this switch is operated only during an initialization phase and charge of the charge capacitor Ci. In order 
to perform this, an initialization signal and a discharge clock signal are supplied to the NAND gate which 
controls actuation of switch S9. Discharge of a train capacitor and a pixel capacitor is performed through a 
transistor 10, and these charges are passed effective in the additional capacitor Cc and the charge capacitor 
Cil all over an initialization phase. 
[0053] 

an initialization phase -- capacitors Cc and Cil -- until -- (Vi-Vth) it is necessary to be time amount 
sufficiently long although it charges 

In°ttecharge-discharge cycle following an initialization phase, the electrical potential difference between 
terminals of a pixel capacitor is stabilized. Can make the charge capacitors Cil and Ci2 smaller than the 
thing in the circuit of drawing 7 , the frequency of a charge-discharge cycle is made to increase by this, and 
the electrical-potential-difference ripple on a pixel capacitor can be reduced. 

Th^Sethod of realizing the circuit of drawing 9 is shown in drawing 10 , each switch is realized to it as a 
transistor here, and the same reference number as drawing 9 is used for it. For example, a switch SI is 
realizing as a transistor Tl etc. 

In°tWs 3 circuit, immediately after completing an initialization phase, reference voltage can be impressed. 
Therefore, control of a transistor T5 becomes reverse logically with transistor T3 and control of T6 and 1 8. 
In order to perform this logic inverting function, transistor T5a and T5b are prepared. 

[0057] ' ii 
He can understand actuation of this circuit more easily from the timing chart shown in drawing 11 . 

One discharge and a charge cycle are performed in initialization period 30a. Extending a charge cycle until 
the additional capacitor Cc comes to be charged, this capacitor accumulates a charge required to exceed the 
train capacitance of a display. 32 shows this extended charge cycle. It is that the output of a NAND gate is a 
low (the input which is two is yes) at the time of initiation of an initialization phase, and this output is a low 
only at this time. This unique low output makes TFT of p-mold a closed state, and produces discharge of 
train capacitance. In an initialization period, the output of a NAND gate is always a high, and a transistor T9 
is turned off and it insulates a line from a current- supply circuit. The period whose discharge clock signal in 
initialization time amount 30a is a high can be considered as a reset period of a train, and shows this by 34. 

AUhoigh this circuit is the same as that of the current days of supply 24 of the circuit of drawing 7 once it 
ends initialization period 30a, it operates by the continuous charging current supplied by the swicthed 
capacitor configuration of two capacitors. 

Th^further alternate method which generates a controllable electrical potential difference correctly and 
charges a current source capacitor to this electrical potential difference is an approach using the differential 
amplifier which has negative feedback. This principle is shown in drawing 12 and this uses OP AMP 
(operational amplifier) as differential amplifier. The output 40 of OPAMP42 supplies gate voltage to a 
transistor 10 and the source of a transistor 10 is combined with the reversal input of amplifier 42. Amplifier 
42 supplies an electrical potential difference to that output, and this amplifier has the electrical potential 
difference of a reversal input and a noninverting input in the same level. The electrical potential difference 
of a joint 14 becomes equal to the reference voltage Vref impressed to the noninverting terminal as a result. 

Essentially, this circuit is a linear circuit which adopted negative feedback. The charge capacitor Ci is 
charging, and the difference of Vref at the time of S2 being close and a source electrical potential difference 
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becomes the function of the gain of OP AMP, and it becomes the order of a millivolt. The inflow of the 
initial charge to a capacitor is controlled using the charge resistance 44. If this resistance does not exist, in 
case a capacitor is charged, a feedback loop will turn into an open loop as a matter of fact. This is because 
the current of the magnitude which needs a transistor 10 to charge the charge capacitor Ci to the target 
electrical potential difference Vref in an instant cannot be supplied. Although installation of resistance 44 
does not influence the value of a current source, it restricts a circuit frequency. 

InthS circuit as explained with reference to drawing 9 , in order to make it it not happen that a feedback 
loop becomes' an open circuit, a feedback loop is cut off, and the stability of a control circuit collapses, the 
duplex configuration of a charge capacitor is needed. 

[0063] ~ . , , 

Moreover, a feedback loop is cut off also when not choosing a train. If bias resistance RBias is added, also 
when having not chosen the train, OP AMP can control a transistor 1 0 by such reason continuously. In case a 
train is addressed, this bias resistance is removed from a circuit with a switch, and installation of the offset 
current is prevented. 
[0064] 

In principle, this circuit does not have the time delay relevant to the sampling of threshold voltage of a 
transistor 10 like the circuit of a front example. If the gain band of a circuit is large enough, this circuit can 
operate also on a higher frequency. This enables use of the smaller charge capacitor Ci, and thereby, it can 
make an output ripple smaller while it makes pixel capacitance smaller. 
[0065] 1 

The method of realizing the circuit of drawing 12 is shown more in a detail at drawing 13 . 
[0066] 

A difficult point is the input offset voltage of the differential amplifier potentially [ this circuit ]. This is 
dependent on transistor adjustment of the transistor in OP AMP. However, if eight more switches are used, it 
will become possible to exchange the location of the transistor in a circuit. The line shown by the double 
line all over four 2 pole switch Bl, B-2, B3, B4, and drawings has expressed these switches. After each 
charge cycle, the transistor which constitutes the input stage to OP AMP can be exchanged, and, thereby, the 
effect of the mismatching of a transistor can be reduced. 

[° 067 ] , u u 

For example, if B4 connects the gate of a transistor 50 at the joint between a transistor 10 and the charge 

resistance 44, B3 will connect the gate of other transistors 52 to Vref. B-2 connects a transistor 54 to the 

drain of a transistor 50, and Bl connects the drain of a transistor 52 to coincidence at Vi. And all switches 

are reversed and the role of transistors 50 and 52 is reversed, thereby -- difference - the problem relevant to 

the transistor mismatching between the transistors 50 and 52 which specify an amplifier is removed, and 

these transistors come to function not as two independent devices but as one unit. 

[0068] , „ .. , . , 

This invention is applicable also to the display which has which specific pixel configuration, it a display 

device is a current address type. 

Thedeformation gestalt of the alternative plan of the pixel circuit which avoids the need of using the 
transistor of a reversed-polarity mold to drawing 14 , and introduces a current into it from a train 4 is shown. 
In this circuit, a transistor 33 is removed and an input terminal 36 is directly connected to a display device 
20. Like other circuits, two phases, i.e., a sampling phase, and an output stage story exist working [ a current 
mirror ]. the line related all over a sampling phase -- switching transistors 32 and 37 will be in a closed state, 
and diode connection of these transistors is made by the selection pulse on a conductor 2 at a transistor 30. 
A feeder 31 supplies a forward electrical-potential-difference pulse to this feeder, without leaving to fixed 
reference voltage like [ front ], and the reverse bias of the display device 20 is made to be carried out to 
coincidence. In this condition, a current cannot flow through a display device 20 and the drain current of a 
transistor 30 will become equal to an input current Iin (if the minute reverse leakage current is disregarded). 
Thus the proper gate-source electrical-potential-difference electrical potential difference of a transistor 30 
can be again sampled on capacitance 38. Like [ front ], switching transistors 32 and 37 are changed into an 
OFF (open) condition at the end of a sampling phase, a feeder 3 1 is returned to the usual level, and this is 
usually 0V On a subsequent output stage story, a transistor 30 operates as a current source which introduces 
the current which passes along a display device by level decided like a front with the electrical potential 
difference accumulated in the capacitor 38. 
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[0070] 

In the example of drawing 14 , the feeder 3 1 linked to a voltage source can be formed according to an 
individual for every line of a pixel. When the display device in a line is addressed (as a result of adding a 
pulse to a feeder 31), it is turned off and one common feeder common to all the pixel circuits in an array 
actually exists all over a sampling phase (i.e., when only a party's feeder 31 is a part of successive line 
which interconnects the pixel circuit of all lines), all over each sampling phase, all display devices are 
turned off irrespective of which line is addressed. Thereby, the duty cycle (ratio of ON time amount and off 
time amount) about a display device falls. For this reason, it is desirable to maintain at the condition of 
having separated the feeder 31 relevant to one line from the feeder relevant to other lines. 
[0071] 

It is clear from the above indication that this contractor can devise other displacement methods. In the field 
of a matrix mold electro luminescent display and its component part, such a displacement method may 
include other known descriptions, and can replace them with the description already described on these 
specifications, or, in addition to these descriptions, can be used. 
[Brief Description of the Drawings] 

[Drawing 1 ] It is drawing simplifying and showing a part of example of the display by this invention. 
[Drawing 2] It is drawing showing the equal circuit of the usual pixel circuit equipped with the control 
circuit relevant to the display device and this in the display of drawing 1 in an easy form. 
[Drawing 3] It is drawing showing the practical implementation approach of the pixel circuit of drawing 2 . 
[Drawing 4] It is drawing showing the principle of operation of a swicthed capacitor current source. 
[Drawing 5] It is drawing showing the implementation approach of a swicthed capacitor current source. 
[Drawing 6] It is drawing showing in graph the 1st circuit which compensates the transistor threshold 
electrical potential difference used for the display of this invention. 

[Drawing 7] It is drawing showing the practical implementation approach of the circuit of drawing 6 . 
[Drawing 8] It is a timing chart for the circuits of drawing 7 . 

[Drawing 9] It is drawing showing in graph the 2nd circuit which compensates the transistor threshold 
electrical potential difference used for the display of this invention. 

[Drawing 10] It is drawing showing the practical implementation approach of the circuit of drawing 9 . 
[Drawing 1 1 ] It is a timing chart about the circuit of drawing 10 . 

[Drawing 12] It is drawing showing in graph the 3rd circuit which compensates the transistor threshold 
electrical potential difference used for the display of this invention. 

[Drawing 13] It is drawing showing the practical implementation approach of the circuit of drawing 12 . 
[Drawing 14] It is drawing showing the pixel circuit of an alternative plan. 

[Translation done.] 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 71 
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[Drawing 81 
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[Drawing 91 
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[Drawing 10] 
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[Drawing 11] 
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[Drawing 12] 
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[Drawing 131 
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FIG. 13 

[Drawing 14] 
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[Translation done.] 
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